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( ComM - co - S - co - Com Fe) ] ,P ^^SE^I.S 
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(MA0)S&#»¥M*U£(MMAO) o &£tefcffl«Hb 

CO 



I 

00 

o 
o 



M & A |n B f A *&#3t&;i£*7 [p (Com M-co-S- co-Cora Fe) ] ,~ 

P *ia*#3Mfc, S ^I^^Z^^, co &7fi#m. Com M 3t^?£#F^ 
£JH£ttft], Com Fe k^MMitM» ' B (MAO) J&. 




OS* R„ R2, R», R,##J3lH, CH 3 , i-Pr, t-Bug*£-; R. 
^ H $fflmm; X # CI m Br ; m = 0-4, M Ti, Zr l£ Hf ; X ^ CI 
3& Br ; R 6 # Me, Et s£ Ph ; R 7 , R 8 , R 9 , R'°, R r , R 8 ' , R 9 ' , R 10 ' % H, Me $ 'Bu , 

. 1) . mffism&mmm&mmitM com m 



1 



3t«l*&lfiJ4a»'F: 



R H, Me, i-Pr pJc t-Bug 1 ^— ; 

;£S^J&, ^$30.0-84.3%, N-»gS^K*«l*ZnCl,S¥**3W 
25. 2-70. 9%; 




2) . #&S5fRM*iJ# 




3). M&m&%mikM Com Fe ftffl* 

ltt:^^2.6--2LES«0^fcb^2: l;E&eftJ&*§ 
ft«-MJg@e#VFeX 2 &&iP#m^ 
^ 90-95%, gftJ&&&&fI$nT: . 




Ri» R*> R 3> R<> Rs, R 6 ^»J^ H, CH„ i-Pr m t-Bu ; X 
ft CI s& Br; 

4). ^^ii^^^m^m^mitmm^ 
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5). mitz,mm£&&. 

$ 50-500ioL,.¥*«*l«(IIAO)«a«¥««H«(MIIAO), 
^fl^igtt^'bfgifcTR] Al/(Fe+M) = 350-2200, Z»*fc l-20atm, 

^ 0-60°C&& 1 /hut. ffi*s*tk* l«ft«WZ.»*«»± 
fcfrWPfcit**. Jl£@?&&> ^ 401C JtS^H* 24 /jMtt. 




R 8 ♦2jCM^CH(CH?)JCH J aa 1 






-ftp ^> 



3. -tt*l#3R3RHI# i jffi£fi<jfi#?tt#&tfSft&MtoW?& 

CF^OOHft&MftikT, SK»*»*J#« 

+ 2. 6-- z.K^«^TA^tt#ft««»Klfi»'frfifi 



^#TSlT. £££4M5 + ftftiilX? * 50-500mL. EFSfgft 

^° . : 

. 5.JP3RjpJ5f# i MM^^MSM^I^M^^ 

jfrfrTSMT. £&&#J£*ftftinA¥:£ 50-500mL, 
Ig^^(MMAO) . 

^0 



Ziegleg-Natta BitM, ^M«^JHJi5il^^M«M^J557H 

98125651.1, 1998; 00121820.4, 2000 #3!j£JFjM^J£-:kM l £ 
^{i^JW^^^W^o ^ffl^ij 01140471.X m%L&J% 
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VL-co-S-co-Com Fe)], P=^#IM, -S3fJR*ZJ&« co ^^H, 
Cora M ft^ffS^EMiKikffil, Com Fe X^gSMMH, 
fi^l^ (MAO) (MMAO) o 
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Ri. R 2 , R,, R«^j5il* H, CH„ i-Pr, t-Bu %*Z— ; Rs 
% H m%mm; X % CI £ Br ; ra = 0-4, M Ti, Zr sic Hf ; X.'fc CI 
l£ Br ; R 6 3; Me, Et <$ P-h f R 7 , R 8 r R 9 , R'°, R 7 , R 8 , R 9 , R ,G % H, Me, l Bu & 
SiMe 3 ; 

i) :mffi$%&mmm&mmttfflcom m #j$ij&: 

«^jfDflflf**«tt "BuLi fiS4*-«ia f S-5«fcttMCl«£jB£, 
/ te *:40»-50%,«lW#&Jfi£agjnT': 




(b) ^@eM60a#F^^M«^^JW$J^ 



mtt&W, ./^ 90-95%. gftJ#&jSj&;|I$qT: 




^+Ru 'R 2 , Ra, R4, Rs, Re^iJ^fH, CH S , i-PrUTt-Bu; X 
^ClsScBro 

5). ^z^^m^ 



^ 50-500raL, ^glStt^ (MAO) (MMAO) , Mft 

Titmfe&^'bMikM Al/(Fe+M) = 350-2200, l-20atm, 

1: a«f^«3ifflttj5^M^*jC, 1 H„SiZrCl,ttia* 
JM-^SIft 15. 32 mmol Et 2 0 ^Z,«£¥*z:IUl& 
7.66 ramol SM^. 2JS£$BTiPA 15.32 mmol'BuLi.B^^, 
24 h f^ZtS, $~M&$f&£J 7. 66 mmol ZrCl<#J Et 2 0 $g 

at* sfiT&E48h.. xa&i&$m a«, 

^^ H B H BPIij7 :c tlC,3HMSiZrCl 2 0.828g > 30%, 

£JS#'J 2: itt^il^Mlffitt^ cjiHSizrcitttfti* 

^ftZlWStt 13. 76 mmol ^ 50 mL DME 4», ^TiflA^^S 
6. 88 mmol fiJ&ft&.^Jgg&TiPA 13. 76 mmol-BuLi 
&fit24h»J*-«ft. ft -H&^pi 6. 88 mmol ZrCl< 
fflDME#ttif>> ^MT£&48h o XSfflftgftJ, tffc. 
******* WSi** CuH 16 SiZrCl 2 1. 287g, 50% o 

£»J3 : a^^Sa^^^Mfi^^JCH^SiHfCl.fitJ^J-S- 
2, 4-~ 15. 32 mmol fc^P DME(£ -W- TO 

+.-^Z.»SZ.S-mijK 7. 66 mmol fijBtfctfc. -78°C T2JQA 15. 32 
mmol-BuLi B&$#$, £&T&J& 24 h 



7.66 mmol HfChtt DMEfc*+, 70 e C&j&48h . ¥ 
«^^f B &PiJ/ £c tl'C l gH 24 SiHfCl 2 1.625g, /*$41%, 

6. 88 mmol ^ 50 mL THF t-^ttB^S-fti 
^13.76 mmol %£$V&Mfflfflftikffi^>£3£%—MM1fc, 
$j5tJPA 6. 88 mmol fiLTmtt&-M&®iB.fo 12h, -78°C iPA 13. 76 
mmol "BuLi B&$t$, £?&T&& 24 h ^jg-^ 6. 88mmol 

TiBr, 6*1 THF 48h, 3£&, ftttgHiPftj"** 

C 26 H J2 SiTiBr 2 1.277g,/ £c ^32% 6 , 

5 : %&m%mm\& 

2. 6--^MS*JK 0. 2mol ftmmmn. 0. lmol JP&tHiffi; 10 
<W. *»tt*12<NtfJg, MA400mL7K*, JilAafttti«tt»« 
M$tt, Z.m, ESMffi^tS^ N-»W**fe 18. 33g, /** 84. 3%. 
W lOOmL W3t%f6M1X\\ N-'J^MS^JK 0. 084mol ZnCl 2 , ffl 

*l«T@* 5 *B*. 3^4P«Aaft{fcffitt**«+. #*tf«JB. T 
Ji^**# ^^^lkm4 J ^MA±^^4'Z,M^^^W 

12. 92g. 70. 9%o 

0. 24mol |P^mS^ 0. 12mol MM 8 /jMtf, #£P#[g 
10<NtfJg> MA200mL7Kt, JPAMftl«tt»*S«tt, Z.lf$ 
ft. K£Mili&tg*f N-j$^S$^ 8. 645g , 54. 17%. UJL 200mL 



£4» Rm R 2 > R3. R4^J^Hi CH„ i-Pr, t-Bu Rs 
# H X % CI l£ Br; in = 0-4, M % Ti, Zr °& Hf ; X> CI 

Br;R 6 3j Me, Et M Ph;-R 7 , RVrVR 10 , R r , R 8 ' , R 9 " , R 10 ' % H, Me, *Bu l£ 
SiMe 3 ; 

1) •Mm^'^mmm^mmitm com m 
(a) ^mmmmmm^mmmmm^ 

&, 2:1 ^^j«-«is«a^ffiiswe»««*jfis. 

rm : 40%-50%, aiwfcfiisasinT : 




(b) MEM^S^^^M^tt,^JW$iJ# 



Caoiuiao. com Fe m^^m.^^M^mH^^rmn o w 

THF 40mL i^nlt^-MK@e^ 1. 51mraol -5 FeCl* • 4H 2 0 

$J6ffl 10 : ^£S&£4I^flJCom Fe |ftffe!l& .. 

MSI^MJ, ¥»^illffcM,' 2-*Pf**R^f 2. 6--Z,SfcS 
«***fifi4j«=»ltt«-3EJRE# l Com Fe'ftffl#&3& 

*3E*^*«*nfiW*#T«1f . W THF 35mL ftttffl, 
SEJ&ISft 2. 27mmol -5 FeCl 2 • 4H 2 0 2. 16mmol 2. 5 'htt, # 

CnHvliJFeCU 1.044g, / £c ^93%. 

3fRI CsHuSiZrCljl. 5mmol, 8 $ij&&^fgfl:ftj GJWeCl* 

0.4mmol,*Z,» lOmL, flHL-#T.W 1. 0wt%, ttfcJqASUHft 

^ 0. 467wt%o 



ftj C l4 H 16 SiZrCl 2 1. Ommol. $ jfcffl 8 ftj&ftj&^flttaij C^NjFeCL 

0. 04mmol, 3$LZ*M. lOmL, flgft " HTJSf 1. Owt%, ft&Jjg AlO^F 

iPS^iS, ft<<>. ±JM*BiEa«flUfIilfc*l. 

M% 0. 095wt%. 

£*£0>J 13: A^?ifc««tt't>^tt««^fffb«IAC|lH* 

SO C l8 H«SiHfCl 2 2. Ommol, 9 $0 & #c H ft; SO 

WWeCl*0.5nunol. - *£# lOmL, ^K. — #TW 1. Owt%, flc& 
lPA»Tjltt¥* + »**&43, mfe?E80'C&}7k®*&m 12 

e#»*. mmjEz$im®E.&, fc^tm* ass**** 

1. 82wt%, 0. 560wt%c 

fljCJl»SiTiBr,0.6inmol, 10 fjjij£-&^#ftffij 

C 27 H„N3FeCl 2 0.3mmol,^ZL^ lOmL, ffift " #TJ5f 1. Owt%, 
JPAi!mfttt¥* + «£#*3. £B£80T:tt*?8 + #*12 

<hBt.Jg. #*PM£i&, ft<i>. ±M^$ffijEB:£ft#i;&*iJ, ft 
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0. 458wt%, 0. 516wt%:. 

&nm 15 : z.mm& 

'O'flUfcM O. Ollg, Al/(Fe+Zr) = 367, Z,ft latm, ^F.18t&jSt 
0. 440g o 

i6 : z.«ix* , 

^^ 200mL, *lt« lllM*W**?tti»S 

tt + ^fll{fc^j'0;011g, Al/(Fe+Zr)=1467, Z,^ 4atm, T 50°C 

^31.03go 

$jfift| 17: Z,*im^ 

^^loomL, &&wm&m,fc, %mmi2®&&}fifr?4mfe 

&^>btiiitffl 0.013g, Al/(Fe+Zr)=2200, Z.* latm, ^ 0"C 
M 1.746gc 
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is: z.ttx«> 

?$ 500mL, fifliik, i2ftj&ftiii#^tt;&7g£* 

'OfllftiM 0. 013g, Al/(Fe+Zr) =1833 4atm, ^ 60°C&& 1 
10. 79go 

19 : z,'$m^ 

'C^ftftl 0. 020g, Al/(Fe+Hf) =1700 Z,*fc 8atm, ^ 45 , C 1 SiSl 
20. 58go 

20 : z^mm^ 

¥* 300mL, ¥S*SiL^, 14 #J#tt»#^te«8H£ + 

'bfiftiflj 0.013g, Al/ (Fe+Ti) =2200 20atm, ^ 25'CMjSZ 

tttttt, /Bz i g?&&&&, * 4or*£T*24*Bt1M6Z,a 

19.59g. 
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